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Abstract
Objectives Traditional mindfulness-based interventions (MBIs) have been applied successfully across many populations. The
time commitment for these programs is often a barrier, and while brief MBIs have become popular, the impact of these on health-
related outcomes is unclear as they have not yet been reviewed.
Methods A search of databases, including Medline, Embase, and PsycINFO, was conducted with qualitative and case studies
being excluded. Findings were summarized using a narrative approach for all studies that met the inclusion criteria.
Results With one exception, all 85 studies that were included were randomized controlled trials and were relatively robust
methodologically. Seventy-nine reported significant positive effects on at least one health-related outcome and over a quarter
targeted a clinical population. The majority of studies focused on psychological outcomes, such as anxiety and depression, as
well as emotion regulation, stress, and cognitive outcomes.
Conclusions Despite heterogeneity of outcomes across studies, there is evidence that brief MBIs can impact numerous health-
related outcomes, after only one session and with interventions as brief as 5 min. These interventions have the potential to be the
initial steps leading to sustainable and positive health outcomes.
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Mindfulness can be defined as an approach to experiencing ev-
eryday life by turning attention and awareness to the present
moment without judgment (Kabat-Zinn 2006). Despite its
Buddhist origins, mindfulness is now often a secular practice
and is easily accessible to many, whether practiced in an indi-
vidual’s home or by attending a class (Hyland 2016).
Mindfulness encompasses the key therapeutic concepts of ac-
ceptance, compassion, and detachment (Bogosian et al. 2016;
Desrosiers et al. 2013; Pinto-Gouveia et al. 2014). As a therapy,
the practice of mindfulness is predominately based on a chronic
illness program that was originally Bformalized^ asmindfulness-
based stress reduction (MBSR), a treatment for illness-related
stress. More recently, the more cognitive treatment of
mindfulness-based cognitive therapy (MBCT) has emerged
(Teasdale et al. 2000), principally as a treatment for depression.
Over the years, mindfulness-based therapies (most com-
monly MBSR and MBCT) have been applied successfully
to a range of clinical populations (Gotink et al. 2015) includ-
ing patients recovering from cancer, patients with low back
pain, and patients with general anxiety disorders (Cherkin
et al. 2016; Evans 2016; Johns et al. 2015). This research
has cumulated into a solid foundation of evidence supporting
the use of mindfulness for clinical health conditions, as well as
for the management of non-clinical conditions such as every-
day stress and mood disturbances (Cavanagh et al. 2014;
Hilton et al. 2017; Krolikowski 2013; Lakhan and Schofield
2013; Strauss et al. 2014).
MBSR and MBCT programs are similar, in that they last
8 weeks and require daily practice, along with weekly group
sessions. These programs require a high-level commitment
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from both the participant and facilitator and this has potential-
ly been a barrier for many who may benefit from a
mindfulness-based approach (Chen et al. 2014; Craigie et al.
2016; Crane and Kuyken 2013). Thus, recent studies have
sought to explore the effects of mindfulness-based interven-
tions (MBIs) that are briefer and less intense. Often comprised
of a single key element of the mindfulness approach (e.g.,
acceptance or compassion), these interventions are commonly
packaged as a quick and easy self-management tool and are
backed by evidence that even small behavior changes can
impact complex health outcomes (Davis et al. 2015; Hill
et al. 2003; Stroebele et al. n.d.). However, currently, no re-
views address brief MBIs across health-related outcomes in
general. There is a subsequent knowledge gap with regard to
how much mindfulness is needed to be effective, for whom
and for what health-related outcomes. We conducted a com-
prehensive systematic, narrative review of studies intended to
assess the effects of brief MBIs on mental or physical health-
related outcomes.
Method
This review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement (Moher, Liberati, Tetzlaff, Altman,, and
PRISMA Group 2009) and is registered with PROSPERO
(registration 2016:CRD42016045644).
Study Selection
The selection of studies is illustrated in Fig. 1, using the
PRISMA flow diagram (Moher et al. 2009). The search iden-
tified 3342 papers, which were screened for eligibility. After
removal of duplicates and those deemed ineligible, 152 full-
text articles were retrieved and read in full by two reviewers
(AH and MU). Hand searches identified a further four papers
which were read in full. A total of 85 studies were included in
the review.
Eligibility Criteria
Irrespective of study design, studies were included which re-
cruited participants aged 18 years or above, who were either
healthy or had physical or psychological health conditions. All
studies statistically examined the effect of mindfulness-based
interventions, or interventions including predominantly mind-
fulness elements (according to a mindfulness definition that
observes acceptance, compassion, and detachment (Bogosian
et al. 2016; Desrosiers et al. 2013; Pinto-Gouveia et al. 2014)
(Kabat-Zinn 2006) as key therapeutic concepts), on mental or
physical health outcomes. Interventions using yoga, Tai chi, or
other meditative practices such as transcendental meditation,
which include elements of mindfulness but are considered
distinct from mindfulness-based interventions, were not in-
cluded in the review. MBIs that used the key therapeutic con-
cepts defined above, such as body scan meditations or accep-
tance or non-judgment strategies, were included.
Multicomponent interventions, which included mindfulness-
based interventions alongside other components, such as ed-
ucational support, were not included as in these studies it is not
possible to examine the independent effect of the mindfulness
element.
Only Bbrief^ interventions were included and these were
defined as being of a duration of 30 min or less on any one
occasion, totaling no more than 100 min per week, and lasting
up to 4 weeks. There is no standard definition of Bbrief^MBIs
in the literature but this definition is consistent with studies
that define their intervention as brief. Also, this definition
constitutes approximately half of what constitutes a standard
MBSR course (both in duration of individual sessions and of
the overall program), which usually is 1 hour daily spread over
8 weeks. Outcome measures included those quantifying men-
tal or physical outcomes.
Search Strategy
Searches were conducted usingMedline, Embase, PsycINFO,
and CINAHL databases. Hand searches of reference lists of
eligible papers, and of key authors, were also conducted.
Searches had no date restrictions, were conducted up to
June 2018, and were limited to English language papers.
Databases were searched using a combination of the key
words: Bpain,^ Bmood,^ Bstress,^ Billness,^ Banxiety,^
Bdepression,^ Battention,^ Bcognition,^ Bemotion*,^
Bacceptance,^ Bmindful*,^ Btreatment,^ Bintervention,^ and
Bstrateg*.^
Data Extraction
Titles and abstracts were screened for eligibility by one re-
viewer (AH), in the first instance, to identify abstracts as either
highly relevant, potentially relevant, or not relevant. Full texts
were then retrieved for all abstracts identified as highly or
potentially relevant and read in full by two reviewers (AH
andMU) to determine whether they were eligible. Any studies
that were considered ambiguous, with regard to the inclusion
criteria, were discussed, and consensus was reached for all
articles included.
The following data was extracted from each eligible
study report by AH and verified by MU, LP or JS: first
author name, publication date, study location, aim and de-
sign, key sample characteristics (including age, gender,
ethnicity, and health status), type of intervention, compar-
ison, main outcome measures, and results (i.e., effects of
interventions on outcomes).
Mindfulness
Assessment of Quality
We assessed the methodological quality of the included
studies as recommended by the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins and Green
2008b). The GRADE (Grading of Recommendations,
Assessment, Development and Evaluation) (Higgins and
Green 2008a) approach was used in combination with the
Cochrane risk of bias tool (Higgins et al. 2011). Grades
were allocated for each study dependent on how key issues
such as randomization, allocation concealment, blinding
and full reporting of outcome measures were addressed.
If these areas did not appear to be addressed appropriately,
then a high risk of bias classification was allocated (i.e.,
indicating lower quality), if these areas appeared to be ad-
dressed overall, then a low risk of bias classification was
allocated (i.e., indication higher quality), and if there was
insufficient detail reported regarding these areas, then an
unclear risk of bias was allocated.
Analysis
After inspection of included papers, meta-analysis was not
considered appropriate as there were insufficient studies
with the required level of homogeneity in the type of brief
BMI, outcome measures, and the timing of these measures
(Higgins and Green 2008b). Consequently, the findings
are summarized using a narrative approach and we have
focused on high-quality studies in the results and
conclusions.
Results
Of the 85 studies in the review, all studies except one
(Brunyé et al. 2013) (which did not state how participants
were allocated) were randomized. The sample sizes
ranged from 12 to 794 participants, with a median (inter-
quartile range = 48 to 104.3) of 74 participants and a com-
bined total of 7837 participants. Almost half of the studies
(n = 37) were conducted in the USA and the remaining
studies were conducted across various countries including
the UK, Australia, Romania, Germany, New Zealand, and
Spain.
Participant Characteristics
More than half of the studies (n = 47) recruited healthy uni-
versity students as participants with 15 of these studies spec-
ifying meditation naïve participants (Banks et al. 2015;
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Fig. 1 PRISMA flow diagram
illustrating the identification of
studies
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Eisenbeck et al. 2018; Feldman et al. 2010; Gamboa et al.
2017; Johnson et al. 2015; Lai et al. 2015; Lebois et al.
2015; Liu et al. 2013; Papies et al. 2012; Pepping et al.
2015; Steffen and Larson 2014; Zeidan et al. 2010a, c,
2011). Fourteen studies recruited participants who had either
a diagnosed mental health disorder or were classified as hav-
ing maladaptive psychological responses (Azam et al. 2015;
Barnhofer et al. 2010; Campbell-Sills et al. 2006; Gkika and
Wells 2015; Keng and Tan 2018; Kuehner et al. 2009; Lee and
Orsillo 2014; McClintock and Anderson 2015; Nasser and
Przeworski 2017; Singer and Dobson 2007). The average
age for 77% of the studies was under 30 years, 86% of all
studies included males and females, and of the studies
reporting ethnicity (n = 36), most (n = 25) consisted of over
60% Caucasian participants.
Study Characteristics
A summary of the study characteristics is presented in Table 1,
which is reported in Electronic Supplementary Material 1.
Intervention Characteristics
Type of Mindfulness
The majority of MBIs included mindfulness breathing exer-
cises (n = 26) or general mindfulness instructions, inductions,
or strategies (n = 25) (see Table 1, supplementary material 1).
The mindfulness breathing tended to be purely meditative
sessions where the breath was focused upon and some of
which were mixed with educational, general induction or
body scan techniques (n = 9) and the general mindfulness
instructions, inductions, or strategies usually included an in-
troduction to key mindfulness concepts, such as present mo-
ment focus and awareness, along with brief meditative exer-
cises. The next most common type of mindfulness were those
involving the use of mindfulness-acceptance practice (n = 14)
(Ainsworth et al. 2015; Alberts et al. 2013; Atkinson and
Wade 2012; Campbell-Sills et al. 2006; Dixon-Gordon et al.
2017; Hofmann et al. 2009; Singer and Dobson 2007; Szasz
et al. 2016; 2011, 2012; Troy et al. 2018; Wade et al. 2009;
Westbrook et al. 2013; Wolgast et al. 2011). The remaining
studies included MBIs with a range of focuses such as mind-
fulness eating, open monitoring or cognitive diffusion train-
ing, and focused attention training sometimes combined (n =
14) (Ainsworth et al. 2015; Bowen and Marlatt 2009; Díaz
et al. 2014; Eisenbeck et al. 2018; Gkika and Wells 2015;
Herwig et al. 2010; Lebois et al. 2015; Marek et al. 2013;
Papies et al. 2012, 2015; Scherpiet et al. 2015; Schofield
et al. 2015; Tincher et al. 2016) and six studies used a mind-
fulness body scan alone (Bonamo et al. 2015; Cropley et al.
2007; Hamilton et al. 2013; Sharpe et al. 2013; Ussher et al.
2009; Ussher et al. 2012).
Mode of administration
The most common method of intervention delivery was by
audio, with more than half of the studies using brief audio
recordings (n = 49). After this, the most common mode of
administration was verbal instructions (n = 14) by instructors
or experimenters (Cullen et al. 2007; Gamboa et al. 2017;
Gkika and Wells 2015; Green and Black 2017; Jenkins and
Tapper 2014; Lai et al. 2015; Lee and Orsillo 2014; Pepping
et al. 2015; Rogojanski et al. 2011; Schofield et al. 2015;
Swain and Trevena 2014; Westbrook et al. 2013; Zeidan
et al. 2010b, c). A further 13 studies used interventions used
written instructions (Baquedano et al. 2017; Herwig et al.
2010; Hofmann et al. 2009; A. Lutz et al. 2013; Metcalfe
et al. n.d.; Scherpiet et al. 2015; Szasz et al. 2016, 2012;
Tincher et al. 2016; Troy et al. 2018; Wilson et al. 2014;
Wolgast et al. 2011; Zeidan et al. 2011) and the remaining
(n = 10) used a mix of modes (e.g., verbal and video)
(Atkinson and Wade 2012; Bowen and Marlatt 2009; Díaz
et al. 2014; Huffziger and Kuehner 2009; Kuehner et al.
2009; Lebois et al. 2015; Papies et al. 2012, 2015; Wade
et al. 2009; Westenberg et al. 2018).
Length and frequency
The majority of interventions were given as a single ses-
sion (n = 74), mostly in laboratory settings. The interven-
tions in this group ranged from less than 5 to 25 min in
length, with an average length of 15 min. Of the remaining
11 interventions, ten were given two to four times in under
1 week, and ranged in length from 10 to 25 min, with the
average being 20 min per session (Banks et al. 2015;
Creswell et al. 2014; Cropley et al. 2007; Gkika and
Wells 2015; Lebois et al. 2015; Nasser and Przeworski
2017; Ussher et al. 2009, 2012; Wenk-Sormaz 2005;
Zeidan et al. 2015; Zeidan et al. 2010a). Regardless of
session duration or frequency, all interventions, except
one (Banks et al. 2015), were conducted within a week.
This other intervention was 15 min in length and was daily
over 7 to 10 days depending on how often the participant
wanted to use it (Banks et al. 2015). The total length of
time for all interventions combined was just over 24 h and
the median length was 10 min.
Control/Comparison Conditions
There were a wide variety of comparisons and controls
used, with a total of 140 conditions used across the 85
studies. The most common study design (n = 44)
employed more than two conditions, aside from the main
MBI. Two of these studies (May et al. 2010; Wade et al.
2009) had five conditions (including the intervention
condition), four studies (Broderick 2005; Papies et al.
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2015; Singer and Dobson 2007; Zeidan et al. 2015) had
four conditions in total, and the remaining studies (n =
40) had three conditions. After this, the most common
design (n = 34) employed the use of one closely matched
comparison group. These groups had a control or com-
parison that was usually matched in length and delivery
(e.g., audio of same length as intervention but content not
mindful in nature, such as a reading from a historical
text). Finally, the least common type of control or com-
parison (n = 5) employed was a condition where there
was no instruction, strategy, or activity given to fill the
time (Atkinson and Wade 2012; Bowen and Marlatt
2009; Lutz et al. 2014; McHugh and Wood 2013;
Westbrook et al. 2013).
All controls and comparisons were time matched ex-
cept in one study where a 20 min body scan was com-
pared with a 45 min body scan (Bonamo et al. 2015). A
quarter of the studies (n = 22) included a comparison/
control group that could be considered passive where par-
ticipants were not given a task or strategy but most groups
tended towards more active content. The most common of
these conditions overall was audio readings usually from
a book (n = 12), where the voice and dictation were close-
ly matched (Cropley et al. 2007; Eisenbeck et al. 2018;
Fisher et al. 2016; Grant et al. 2013; Johnson et al. 2015;
Luberto and McLeish 2018; Pepping et al. 2015; Perkins-
Porras et al. 2018; Ussher et al. 2009, 2012; Zeidan et al.
2015; 2010c). After that, conditions consisting of a selec-
tion of distraction (n = 10), suppression (n = 8), or relax-
ation (n = 8) exercises were most often employed, some-
times in combination (Banks et al. 2015; Broderick 2005;
Kuehner et al. 2009; Singer and Dobson 2007; Szasz et al.
2011, 2012; Wade et al. 2009; Wilson et al. 2014; Zeidan
et al. 2010a). The remaining studies employed a combi-
nation of unique conditions including hypnosis (Swain
and Trevena 2014), guided imagery (Hamilton et al.
2013; May et al. 2010), and progressive muscle relaxation
(Feldman et al. 2010; Green and Black 2017; Lancaster
et al. 2016; Sharpe et al. 2013).
Outcomes
Mindfulness Measures
Mindfulness was assessed across 47 studies, using nine dif-
ferentmeasures: theTorontoMindfulnessScale (n= 11),Five
FacetMindfulnessQuestionnaire (n= 11),MindfulAttention
Awareness Scale (n = 10), Freiburg Mindfulness Inventory
(n = 5), Philadelphia Mindfulness Scale (n = 4), the State
Mindfulness Scale (n = 2), Meditation Breath Attention
Scores (n = 1), Kentucky Inventory of Mindfulness Skills
(n = 1), and Cognitive Affective Mindfulness Scale (n = 1).
One study used a single-itemmeasure formindfulness.
Psychological Measures
One hundred and nine different psychological measures were
used across 70 studies. Pain-related measures were the most
common with 18 instances of pain measures (most commonly
general pain and pain tolerance ratings) and only one study
(Ussher et al. 2012) used a standardized pain measure which
was the Brief Pain Inventory (Cleeland and Ryan 1994).Mood-
related measures were the next most frequently employed, with
15 different measures used in 48 instances—over half (n = 25)
of these studies employed the Positive and Negative Affect
Schedule (Crawford et al. 2001). Following this, the most com-
mon were anxiety measures, which covered nine different mea-
sures in 30 instances, almost half (n = 13) of which were mea-
sures of state anxiety (most commonly using the State-Trait
Anxiety Inventory) (Spielberger et al. 1970). Fifteen studies
measured depression, using seven measures a total of 16 times
and a couple of studies used a combination anxiety and depres-
sion measure, such as the Hospital Anxiety and Depression
Scale. The remaining psychological measures used were varied
(n = 72) and difficult to group or categorize; these measures
included ratings of perceived social functioning, distress, food
craving, interpersonal dependency, body satisfaction, and be-
liefs about rumination and acceptance.
Cognitive Measures
Across 26 studies, 39 different cognitive measures were
employed to investigate processes such as memory, attention,
unconscious and conscious thought, and decision-making.
Only seven measures were used more than once and examples
of these measures included variations of the Stroop test, the
Attention Control Scale, the Paced Auditory Serial Addition
Task, the Symbol Digit Modalities Test, and the Wechsler
Adult Intelligence Scale.
Physiological Measures
There were 40 instances of physiological measures, predom-
inantly measuring heart rate, blood pressure, brain activity,
and cortisol levels. Heart rate and blood pressure were com-
mon measures in studies that included a stressor task or emo-
tional induction; responses to these tasks or inductions were
assessed with a variety of methods including electrocardio-
gram recordings, electroencephalogram output, antisaccadic
eye-movement measures, skin conductance, facial electromy-
ography, and expired breath carbon monoxide level.
Behavioral Measures
There were 30 instances of behavioral measures being used;
the Fagerström Test of Nicotine Dependence (Heatherton
et al. 1991) was the most common, being used six times
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(Bowen and Marlatt 2009; Cropley et al. 2007; Luberto and
McLeish 2018, b; Rogojanski et al. 2011; Szasz et al. 2012;
Ussher et al. 2009; Westbrook et al. 2013). Other examples of
behavioral measures were the approach-avoidance task, food
and eating behaviors, including calorie intake, and willingness
to view aversive picture slides.
Positive Findings
Seventy-nine (93%) reported significant positive effects of the
MBI, although 52 of these studies included mixed significant
and non-significant findings. Of the 79 studies with one or
more significant positive findings, 19 focused on very specific
populations; these most often concerned participants with
mental health issues (n = 13), six of which had borderline
personality disorder or were maladaptive perfectionists or
classified as having high trait interpersonal dependency
(Azam et al. 2015; Dixon-Gordon et al. 2017; Keng and Tan
2018; McClintock and Anderson 2015; Metcalfe et al. n.d.;
Scherpiet et al. 2015), four were anxiety-related (Campbell-
Sills et al. 2006; Gkika andWells 2015; Lee and Orsillo 2014;
Nasser and Przeworski 2017), and three were depressive
(Barnhofer et al. 2010; Huffziger and Kuehner 2009; Singer
and Dobson 2007).
The next most common population targeted were smokers
(n = 6) (Bowen and Marlatt 2009; Cropley et al. 2007; Szasz
et al. 2012; Ussher et al. 2009; Westbrook et al. 2013), usually
with consumption of ten or more cigarettes per day required
for eligibility. Lastly, six studies examined populations with
physical illness or pain. One study found improvements on a
selectivity task within a traumatic brain injury population
(McHugh and Wood 2013), another found lowered blood
pressure with hypertensive African-American males with
chronic kidney disease (Park et al. 2014), another found im-
proved body satisfaction compared with healthy controls with
participants with eating disorders (Marek et al. 2013), and
finally, three studies found patients with pain (i.e., one chron-
ic, one acute, and one in-patient unmanaged) had reduced
pain-related distress, pain interference (Ussher et al. 2012),
and intensity (Garland et al. 2017; Westenberg et al. 2018).
Other studies, using more general (non-clinical) popula-
tions, found significant improvements and positive changes
on a variety of cognitive measures (n = 25), including tasks
measuring memory and attentional processes. A further 13
studies found improvements with psychological processes
such as stress and negative affect, as well as overall emotional
regulation. Four studies reported significant positive findings
with experimental pain (Liu et al. 2013; Swain and Trevena
2014; Zeidan et al. 2015, 2010a) and one study reported im-
provement with cardiovascular reactivity (Steffen and Larson
2014). A further seven studies employed a combination of
different types of outcome measures (e.g., psychological and
behavioral or physical) with significant results, including
decreased negative affect and improved cortisol responses
during experimental mood induction (Kuehner et al. 2009).
Finally, four studies with healthy populations found signifi-
cant improvements with eating or smoking behaviors (Fisher
et al. 2016; Jenkins and Tapper 2013; Papies et al. 2015; Szasz
et al. 2012).
Mixed and Negative Findings
Only six studies did not report any significant findings for a
MBI (Alberts et al. 2013; Gamboa et al. 2017; Grant et al.
2013; Perkins-Porras et al. 2018; Sharpe et al. 2013; Szasz
et al. 2012); these studies investigated the effects on experi-
mental pain tasks, food cravings, smoking cravings, COPD
symptom distress, and cardiovascular reactivity and recovery.
However, all six studies used a one-off mindfulness session,
and a common conclusion among the authors was that longer
or more frequent mindfulness sessions may be more impactful.
A final study classified as having negative or mixed find-
ings investigated emotional regulation strategies during stress-
inducing tasks (Wilson et al. 2014). This study is distinct in
that the mindfulness condition did not have a significant effect
but the study also included an acceptance condition (consid-
ered a key component of mindfulness and, as such, studies
with acceptance interventions were included in the review),
which did show a significant effect compared with the control
group.
Quality of Studies
Of the 85 studies, 83 were classified as having an Bunclear^
risk of bias; this was most commonly due to lack of reporting
of allocation concealment, blinding, and lack analysis of large
groups or drop-outs who did not finish the study.
Only three studies were assessed as having low risk of bias
and therefore higher quality. Two of these studies reported
being able to blind both participants and researchers
conducting outcome assessments to the treatment assignment
(Creswell et al. 2014; Liu et al. 2012) and another blinded the
experimenters only (Creswell et al., 2014).
Discussion
This review considered the effects of brief MBIs on health-
related outcomes. Eighty-five studies were eligible and cov-
ered a broad range of outcomes, with an equally varied range
of measures. Most commonly, studies recruited healthy young
adults who were asked to listen to an audio intervention (typ-
ically 10–15 min in length) on a single occasion. Almost half
of the interventions consisted of general mindfulness instruc-
tions or breathing exercises and over 90% of the studies
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reported a positive significant effect of brief MBIs on at least
one health-related outcome.
Based solely on the detail included (and disregarding the
lack of reporting overall for some key areas of risk of bias), 71
of the studies included were methodologically adequate to
robust. A broad selection of standardized and validated instru-
ments was used to assess outcomes, making it possible to
examine many different ways a brief MBI can impact health
across the literature. With more than two-thirds of the studies
having reasonable sample sizes (i.e., > 50) and all but one
study (Brunyé et al. 2013) being an RCT, the combined results
can be interpreted as being fairly robust. Despite this, evidence
must be interpreted cautiously as all but three studies (Garland
et al. 2017; Perkins-Porras et al. 2018;Westenberg et al. 2018)
were largely conducted within a laboratory. Part of the ratio-
nale for this review was to assess the impact on health-related
outcomes due to the large growth in the use of brief MBIs that
have been promoted as positively impacting health in every-
day life. The fact that most outcomes were observed only in a
laboratory setting means that generalizability is an issue and
illustrates the urgent need for future research to focus on ex-
amining MBIs in participants’ own environment. Although
engagement is hard to capture outside the laboratory, real-
time measurement is becoming more feasible due to the same
advancements in technology that encourage widespread use of
many brief MBIs (i.e., apps) and the use of self-monitoring
wearable devices (i.e., smart watches, Fitbit) for health has
grown globally. Despite limitations, studies in this review of-
fer a foundation for future research and key studies are
discussed below according to outcome.
General Psychological Outcomes
The evidence for brief MBIs improving psychological out-
comes, especially for anxiety and depression, was convincing.
This group, which covered a range of general psychological
outcomes, was the most common category. Almost half of the
studies with psychological outcome measures reported signif-
icant positive results for all outcomes providing some evi-
dence that a brief MBI (i.e., of five to 20 min duration), in a
single session, can positively impact negative mood and dif-
ferent types of anxiety, or related factors such as rumination in
both healthy or clinical populations. These MBIs were mostly
mindfulness audios, but mindfulness cue cards and instruc-
tions were also found to be effective.
There were also studies with psychological outcomes that
reported mixed results but perhaps the findings were context-
related. For example, in a mood induction study (Campbell-
Sills et al. 2006), a 5-min MBI was found to lower distress
levels and HR compared with a thought suppression control
condition; however, the magnitude of the effects may have
been influenced by the control condition being Baggravating^
rather than neutral. In another study, with an experimental
stressor (Hofmann et al. 2009), both mindfulness and reap-
praisal instructions (i.e., comparison condition) reduced HR
compared with thought suppression, but interestingly only the
reappraisal condition reduced self-reported anxiety. Themind-
fulness technique used was an acceptance strategy, a strategy
found to be less effective in some circumstances (Alberts et al.
2013; Szasz et al. 2012). In the instances where the compari-
son groups were found to have significant effects alongside
the MBI group, the authors often noted that more practice (i.e.
increased duration and frequency) would likely lead to the
advantage of the MBIs becoming more distinguishable from
other therapeutic comparisons. Although this review presents
studies which suggest psychological outcomes may be a
promising focus for MBIs, the need for standardized compar-
ison groups and consistent pairing of specific types of MBIs
with specific psychological outcomes is warranted.
Emotional Regulation Outcomes
The next largest area of impact as defined by the outcome was
the group related to emotion or emotional regulation. Some
studies showed benefits illustrating that brief MBIs are capa-
ble of reducing negative affect and body dissatisfaction
(Atkinson and Wade 2012) as well as supporting emotional
regulation in a stress experiment with distressed mood (Azam
et al. 2015). Other findings in this group were mixed but
overall supported brief MBIs having a beneficial effect on a
range of negative emotions including anger, sadness, and mal-
adaptive distress responses. The inclusion of unique placebo
controls as well as active controls was an advantage in this
group of studies. Some controls included sham meditation
(i.e., participants told that they were meditating by sitting qui-
etly and breathing deeply) (Johnson et al. 2015; Zeidan et al.
2010b), alongside more Bactive^ control conditions, such as
appraisal strategies (Arch and Craske 2006; Herwig et al.
2010; Papies et al. 2012; Scherpiet et al. 2015; Szasz et al.
2016, 2011; Wolgast et al. 2011), which provided relevant
comparisons and strengthened the findings overall for emo-
tion regulation outcomes.
Cognitive Outcomes
Among studies with a cognitive focus, significant effects were
found for MBIs improving a variety of cognitive functions
including attention (Bonamo et al. 2015; Lai et al. 2015;
Schofield et al. 2015; Zeidan et al. 2010c), memory
(Bonamo et al. 2015), and even temporal brain injury symp-
toms (McHugh and Wood 2013). One study was revealing in
that it compared a 20 min and 45 min MBI (Bonamo et al.
2015) and found that both interventions enhanced word recall
in comparison with a control but when symptoms of depres-
sion, anxiety, and attention were controlled for, state levels of
mindfulness were only significantly increased after the shorter
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MBI. The authors suggested that perhaps the longer session
left some participants sluggish and/or irritated, especially for
those not familiar with mindfulness practice. This illustrates
the need for further investigation of dose effects to determine
if there are thresholds for positive effects on different outcome
measures. Additionally, it would be beneficial to know if there
are adverse effects (e.g., Bfeeling sleepy^) if certain MBIs of
longer lengths are introduced too early when learning mind-
fulness. Mindfulness meditation is often referred to as a prac-
tice, which suggests sessions might be best if introduced in
small doses and then eventually built up over time.
Experimental Stress
There is a large amount of literature supporting the link be-
tween mindfulness and positive stress management (Goyal
et al. 2014). Experimental stress studies in this review gener-
ally reflected these results, despite the brevity of the interven-
tions. Use of MBIs either before or after a stressor was found
to be beneficial for improving various stress-related outcomes
whether self-reported stress or stress measured using fMRI.
However, despite distinct outcomes, the studies were hetero-
geneous in nature (e.g., timing of intervention, population,
and measures), which makes it difficult to draw firm conclu-
sions. As an example, two studies examined MBIs on more
than one occasion (i.e., daily for 1 week or three times within
1 week) (Banks et al. 2015; Creswell et al. 2014) which was
unique among the studies in this review and another two stud-
ies recruited only females (Díaz et al. 2014; Feldman et al.
2010) which limits generalizability.
Other Outcomes
The remaining studies worth noting covered outcomes related
to eating, pain, and smoking. For studies on eating, it was
difficult to judge the benefits due to the great variety of out-
comes (e.g., cravings, food consumption, and food choices),
and lengths, and format of the interventions (i.e., ranging from
instructions to 20 min exercises). However, all resulted in an
improvement in at least one outcome with the exception of a
study where the control group was allowed to eat (while the
MBI group was not); not surprisingly, the control group re-
ported less food cravings than the MBI group (Alberts et al.
2013). This study also demonstrated the phenomena (men-
tioned previously) where the immediate effects of an MBI
were not perceived as positive. Instead, the brief MBI used
in this instance (i.e., acceptance strategy) encouraged height-
ened present moment awareness and resulted in short-term
counter-productive effects as the present moment was an un-
pleasant one, again highlighting the need for future research to
look at dose effects. Similarly, Bpain^ studies brought atten-
tion to another research issue. To examine MBI impact on
pain, only one study (Ussher et al. 2012) recruited a chronic
pain population and only two studies recruited patients in a
hospital setting with pain (Garland et al. 2017; Westenberg
et al. 2018). As all three of these studies involving real pain
patients had positive results, more research recruiting a more
relevant population may be beneficial considering the current
demand for non-pharmaceutical treatments that are non-
burdensome.
Finally, the smoking-related studies also provided an ex-
ample of an overabundance of variation. Audio body scans
tested both in clinic (Cropley et al. 2007) and in the partici-
pant’s own environment (Ussher et al. 2009) were investigated
along with unique interventions such as mindfulness Burge-
surfing^ techniques (e.g., imagining craving as a wave that
peaks and then naturally subsides) (Bowen and Marlatt
2009; Szasz et al. 2011). Procedural differences such as prior
smoking abstinence timings (e.g., from 1 to 12 h) along with a
range of intervention types (e.g., instructions through to prac-
ticed Burge-surfing^ techniques) resulted inwhat appears to be
successful results for MBIs with smoking but once again it is
difficult to draw firm conclusions. Outcomes in this group
ranged from the amount of cravings reported during a session
to smoking behavior (i.e., how many cigarettes smoked) after
1 week. However, there was one unsuccessful study (Szasz
et al. 2012) which used a mindfulness-acceptance strategy to
regulate cravings, mood, and attention compared with a reap-
praisal strategy. Again, perhaps the use of certain MBIs (i.e.,
acceptance strategies), which encourages heightened aware-
ness regardless if something is unpleasant (e.g., coping with
an immediate craving), is inadequate when looking for imme-
diate effects.
Strengths and Limitations of the Review
Strengths of this review include the methodological advan-
tages of a published protocol, a quality assessment in relation
to risk of bias, the inclusion of a large number of studies,
which were almost all RCTs, and consideration of a broad
range of health outcomes. There are also limitations. Many
of the studies used a narrow population (e.g., healthy univer-
sity students) and were conducted in a laboratory setting.
Also, deciding upon a finite definition of a brief MBI was
potentially biasing; an arbitrary cut-off point with regard to
duration and length meant that some studies that were very
nearly eligible had to be excluded, although these studies were
also noted in the review. Overall, it is difficult to summarize
the overall evidence for brief MBIs due to the vast array of
outcomes and heterogeneity in methods. Instead, the conclu-
sions are specific to the factors of MBI, population recruited,
outcome, and experimental context. This is in strong contrast
with the literature covering full-length traditional MBIs,
where there is clear evidence for benefits irrespective of dif-
ferences in these factors.
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Future Research
The evidence indicates that there are many benefits for brief
MBIs, even when administered over just one session and for as
little as 5 min. However, the lack of long-term follow-up and
analysis of dose effects may limit the evidence for the clinical
application of briefMBIs. Furthermore, when self-management
skills and coping abilities are in high demand within healthcare,
future research should investigate popular and easily accessible
interventions in real time with relevant populations. Finally, the
standardization of interventions and outcomes will also be es-
sential to building a stronger evidence base.
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